Acrolein induces oxidative stress in brain mitochondria.
Acrolein, a byproduct of lipid peroxidation, has been shown to inflict significant structural and functional damage to isolated guinea pig spinal cord. Reactive oxygen species (ROS) are thought to mediate such detrimental effects. The current study demonstrates that acrolein can directly stimulate mitochondrial oxidative stress. Specifically, exposure of purified brain mitochondria to acrolein resulted in a dose-dependent increase of ROS and decreases in glutathione content and aconitase activity. This effect was not accompanied by significant intramitochondrial calcium influx or mitochondrial permeability transition, but rather by impaired function of the mitochondrial electron transport system. As well, we detected a significant inhibition of mitochondrial adenine nucleotide translocase (ANT) in the presence of acrolein. This inhibition of ANT likely contributes to acrolein-induced ROS elevation since application of atractyloside, a specific ANT inhibitor, induced significant increase of ROS. We hypothesize that inhibition of ANT may mediate, in part, the acrolein-induced ROS increase in mitochondria.